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OPHfHHaJlHH HayqHH pan
IICTPA)KIIBAIhE HEKIIX <l>II3IIQKIIX CBOJCTABA ,IJ;PBETA
PAULOWNIA ELONGATA II PAULOWNIA FORTUNEII
H3BOA: Y paay cy CaOnliITCHH pe3yJITaTH acnaraaan,a rycrmre, yresau.a H6y6pe-
u.a LlpBCTa Paulownia elongata HP.fortuneii. Marepnjan sa acinrraaan,e 06e36e-
LlMO je HHlK. EOLla Byxosojau, KOjH je noznrraonJIaHTalKY Horneznranorsa nayJIOB-
IIHje na repnropaja omnrnne EeJIa Ilpxaa, Pe3YJITaTH HcnHTHBaiba noxasyjy zta
nocrojn pa3JIHKa H3Mel)y HCIlHTHBalbHX caojcrasa ose zme BpCTe npsera. Hsapure-
HO je nopehen,e Ll06HjellHx pesynrara HCnHTHBalba McI)yc06HO Hca pe3yJITaTHMa
CJIHqHHX BpCTa npsera. )J,06HjeHH nonaux yxasyjy na MorynHocT xopnnrhen,a oaor
npnera y npoaanoznraa OLl zipaera KOjH HHCy YTOKy excnnoarauaje H3JIOlKeHH Be-
JIHKHM orrrcpchcn.naa. IToTpc6HO je M3BplIlHTH HCIlHTHBalbC CKJIOHOCTH OBHX sp-
CTa npnera npeua <jJopMHpalby TCH3HOHOr ztpaera HLle<jJopMal\H.jaMa y yCJIOBHMa
npOMeHJbHBe XHrpOCKonHe snare.
KJbyqHepe-ru: Paulownia, LlPBO, rycrnna, yresan.e H6y6pelbe
THE RESEARCH OF SOME PHYSICAL PROPERTIES OF WOOD
PAULOWNJA ELONGATA AND PAULOWNJA FORTUNEJI
Abstract: The density, shrinkage and swelling of Paulownia elongata and P.for-
tuneii wood were researched. The study material was provided by Boda Vukovojac,
B.Sc., who established the Paulownia plantation and sample plots on the territory
of the Municipality Bela Crkva. The study results show the differences between the
analysed properties of these two species. The study results were also compared with
the results of the similar species of wood. The data shows that the study wood can
be used in wood products that are not subject to great loads during exploitation. Fur-
ther study should investigate the liability of these wood species to form tension
wood and deformations in the conditions of variable hygroscopic moisture.
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1. YBO));
ApBO nayJIOBHHje je jenpnvaao.
Tpaxeje cy pacnopehene npcrenacro (ne-
pHOAHT.JHO, no ABe TpH y rpynu). OeJhHKa
je CHB06eJIa, T.JeCTO CBeTJIOCMel)a. Cp)K je
upseasacrocaeha HJIH jeAHOJIHT.JHO CBe-
TJIOCMel)a. CBe)Ke 060peHO ApBO je neyro-
mror MHpHca. ApBO nayJIOBHHje ce 6P30
npHpOAHO CyWH, 6e3 snronepen.a H nyua-
n.a. BpJIO JIaKO ce ofipahyje, 60jH H JIa-
xapa, A06pHXje H30JIaUHOHHx CBojCTaBa H
OTIIOpHO je aa TpYJhelbe. I1Ma IIlHpOKy
npaueny aa H3paAY: HaMewTaja, CTOJIapH-
je, <pypHHpa H <pypHHpCKHX nJIOT.Ja H aM6a-
JIa)Ke, naunepaje, paxtosa, yxpacnnx pes-
6apeHHX npenaera, My3HT.JKHX nacrpyxte-
nara, aBHO H npyrnx MOAeJIa H JIaKHX JIe-
THJIHua. KOpHCTH ce sa H3paAY npneuax
AeJIOBaooyhe H xanyna sa ofiyhy, caanyxa
H xyruja, y npOH3BOAlbH wH6Hua H npse-
HHX nOCJIy)KaBHHKa sa T.Jaj.
Hama crpy-tnajannocrnaje nerars-
HHje ynoanara ca CBojcTBHMa zrpsera osor
Cnmca 1. ITpBO uaeraa.e Paulownia fortunei,
Beorpaa, anpnna 2001. ron.
Figure 1.The first flowering ofPaulowniafor-
tunei, Belgrade, April 2001
POA Paulowniaje JIHCTOnaAHo npsehe H3 rroponnne Serophularuaeeae H ofiyxsa-
Ta AeCeTaK BpCTa H aaure sapajerera. flOpeKJIOM je 113 jyroHCTOT.JHe A3Hje, OAHOCHO KI1-
He, rne ce KyJITHBHWe roTOBO 3000. ronana (Zh u Z h a 0 - H ua, 1988)
Ilaynoannja ce yrnaaaou raja nJIaHTa)KHO. Y arpoinyaapcrsy ce KOpHCTH aa Me-
l)ypeAHH sacan ca nOJhOnpHBpeAHHM KyJITYpaMa. 3HaT.JajHa joj je npaneaa y peKyJITHBa-
UHjH H 3aWTHTH 3eMJhHWTa OAeposnje. 360r 6p30r pacra H AHBHor usera raja ce H xao
napKOBCKO H XOpTHKyJITYpHO ApBO. HajHHTe3HBHHjy npOH3BOAlbY osor npaera HMa HP
KHHa, rne cy y nocneznsoj AeueHHjH 3aaxajne nOBpWHHe sacahene OBOM KyJITYpOM(Zh u
Z h a 0 - H ua, 1988). Y nJIaHTa)KHOMysrojy, y 3aBHCHOCTH OAspcre, y npsoj roAHHH MO-
)Ke na AOCTHrHe BHCHHy 4-6 m, a rrpcsn npeT.JHHK 5-7 em. Ilocne 12. AO 15. roznrna (xana
AOCTH)Ke CeT.JHBy 3peJIOcT) nOCTH)KeBHCHHy 15-20 m H 3anpeMHHY Ae6JIa OKO 1 m3 (By-
KOBOjaU, MHXaHJIOBHn, 1996-2001).
113 ceuena xope H JIHCTaA06Hjajy ce cyncranue, xoje ce y MeAHUI1HH KOpl1CTe aa
cnpanrsan,e JIeKOBanporas aCTMe, xatursa, OTeKJIHHa,BHCOKor xpsnor npnrncxa. Y rye-
TOj caAIbH ce nOCJIerpehe ronnne ,,)Kalbe" H CBa ApBHa Maca ce npepahyje y CHpOBHHy
sa A0611jalbe ueJIyJI03e (Zh u Zhao - H ua,
1988).
212Hcrpaacnnau,c lIeKI1X <)JI1311'IKI1X cnojcrana llpllCTa Paulownia elongata 11 Paulownia fortuneii
CJII1K:3 2. Ornenno norse "IlK .TY)f{HI1 Iianar"- Dena L(pKBa, 27.8.1999. ron, (ncso Paulowniafor-
tuned y xersproj, l1eCHO Paulownia elongata y rpehoj rol1I1HI1)
Figure 2. Sample plot "PK Juzni Banat"- Bela Crkva, Aug. 27, 1999 (left: Paulownia fortuneii, 4
years old, right: Paulownia elongata, 3 years old)
pona, seponarao 3aTO WTO ce cvarpa na y HaWHM KJIHMaTCKHM yCJIOBHMa, 360r OCeTJbH-
BOCTH npeva HHCKHM revneparypava, HHje Moryne ycneumo rajnrn OBe BpCTenpaera,
xao Hna OBO ApBO HeMa umpy ynorpeony spenaocr. OBY npernocrasxy onospraoje Be-
JIHKH nperanau, earysnjacra H 3aJby6JbeHHK y OBY apcry npsera, AHnJI. HH)I(. eJIeKTpO-
TeXHHKe Bona ByKOBOjau, KOjH je nonarao HeKOJIHKO nJIaHTa)l(HHX sacana H ornenno no-
rse naYJIOBHHje, OAaKJIe je H Y3eTMaTepHjaJIaa OBO ucntrrnaan,e, na qeMy My ce nocefiao
aaxsan.yjesro.
TIOJIa3enH 0,11. H3HeTHX nonaraxa, UHJb osor panaje na ce npeaeirrnpajy pe3yJITaTH
ncnarnaan,a HeKHX csojcraaa OBHX BpCTanpsera H na ce A06HjeHe BpeAHocTH ynopene
ca BpeAHocTHMa spcra npsera xoje HMajy CJIHqHY npHMeHY. 3a KOMnapaUHjy cy Y3eTH
nOAaUH0 CBojcTBHManpaera: cvp-re, 6an3e H TOnOJIe.
2. MATEPJIJAJI 3A JICIIlITJIBAIhE
Marepnjan sa ucmrrnaarse norme ca ornennor non.a TIK "Jy)l(HH Eanar" xoje ce
nanasa y onWTHHH Bena QpKBa. PaAHH MaTepHjan je AOCTaBJbeH y BHAY HCeLJaKa (KO-
ryposa) cpemsux cratiana H3 LJeTHpH noaaan.an,a. Y CBaKOM nouaarsan.y ce nanasn 30
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CJIIfKa 3. YTl1Uaj KIIHMaTCKJ1X rrpJ1I1J1Ka na npnpacr IIpC'lIIJ1Ka (IICBO: P. elongata, npCCCK na rran-y
nocne 4CTBpTC roJIJ1nC; JI,CCHO: Ptfortuneii, rrpCHJ1 rrpC'IHJ1K IIOCIIC nCTC rOJI,J1HC. MJ1Im-
MallHH npnpacr (]lOpMHpaH y J13Y3CTHO XllaJI,HOj J1 cynmoj 2000-TOj rOJI,HHJ1 - JI,pyfJ1 npc-
TCH OJI, KOpC)
Figure 3. Impact of climatic factors on diameter increment (len: P. elongata, section on the stump,
after 4 years; right: Pifortuncii, dbh after 5 years. Minimal increment formed in extrem-
ely cold and dry year 2000 - the second ring from the bark)
crafiana, a cpemse cTa6J1o je onpeheno MeTO.lJ,OM napavyaaean,a apHTMeTH4Ke cpenn,e
Bpe.lJ,HOCTH lhHXOBHX npcanx npe-tanxa.
Bpcra Paulowniafortuneiije npouina Kp03 ner BereTal\HOHHX nepuona, a Paulo-
wnia elongata Kp03 l.IeTHpH. KOTypOBH* cy, y 3aBHCHOCTH 0.lJ, BHCHHe .lJ,e6J1a, BaljeHH ca
BHCHHa 0.lJ, 1,3-5,0 m, npn LleMY je npaa KOTyp eaheu ca BHCHHe npcaor npesaaxa
0,3 m), npyrn ca BHCHHe O.lJ, 2,5-3,5 m, a YKOJ1HKO 6H BHCHHa .lJ,e6J1a TO norryurrana, rpe-
I'm ca BI1CHHe 0.lJ, 4-5 m.
3. METO,[l;PA,[I;A
Ha nOBpWI1HaMa na KojHMa cy npanpea.n.eaa KOrypOBH, 3aBHCHO 0.lJ, npe-nnnca,
ncuprane cy enpysere .lJ,HMeH3Hja 3x3 H 2x2 em. ,lJ;e6JbHHy enpysere je onpehnsana
.lJ,e6JbHHa xorypa, Ilocne uspesusarsa, H3MepeHe cy .lJ,HMCH3HjC errpysera y axcnjannora,
pannjannoa H TaHreHl\HjaJ1HOM npasuy, xao 11 Ihl1XOBa Maca. Enpyaere cy cyurene .lJ,0
* CBaKH KOTyp je 0311a4aBall na ropu.oj 1I0BpWI1I1I1. Taxo, axo CTOjl1 "III E 18:1,30", TO 311aLIJ1 Jla
raj KOTyp npunana CpCJ\lhCM crariny Paulownia elongata, 113 nonann.an,a, I1CC'ICII I1a BI1-
CJ1nl1 Jlc6JJa on 1,3m, pa-rynajyhn on 3eMJhC llO non.c rronpunurc 1'01' xorypa,
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arrCOJIyTHO cysor cran,a, aa rexmeparypa on 103±2°C, a 3aTMM cy M3MCpCHC ,ll,MMCH3MjC
MMaca. I1cTaMcpclha cy M3BpUIcHa 1IrrOCJIC nanajaaa enpyaera BO,ll,OM.
I1crrMTMBalhMMa cy ooyxnahena caojcrsanpsera: ryCTHHa y arrCOJIyTHo CyBOM CTa-
lhy (po) MHOMIiIHaJIHa rycrnaa(Pn) ; 6y6pClhC y aKcMjaJIHOM (Ba), paaajannov (Br) MTaH-
rCHUMjaJIHOM (Bt) npaany; yresau,e y aKcMjaJIHOM (Ua), panajanuo« (Ur) iii TaHrCHUIiI-
jaJIHOM (Ut) npasuy iii rasxa sacuheaocrn anaxanana (Z). Za CBC I10,ll,aTKC je uapasyuara
cpeznsa BpC,ll,HOCT (x), craunapnaa nesnjauaja (crn_I), KOCcjJHUMjCHT sapajannje (V),
crannapnna rpeunca(fx ). CTamCTMlJKa ofipana pC3yJITaTa ncmrrasaa,a, ofipahenaje aa
HMBO cTa6JIa iii 36MpHO sa HliBO BpCTC.
4. PE3YJITATH HCTPAlKHBAlhA
A06MjCHM I10,ll,aUIiI npMKa3aHH cy y Ta6CJIaMa 1,2,3 iii 4. Y Ta6cJIaMa 1 M3 HaJIa3C
ce nonaua sa spcry Paulownia elongata, KOjH cy ,ll,06HjCHIiI HcrrMTHBalhCM enpysera
Tafiena 1. CTaTHCTH'IKa o6p3.l\a sa rpyne I-E6 , II-E1I , III-EI8 , IV-E3
Table 1. Statistical processing for the groups: I-E6 , H-EII , III-EI8 , IV-E3
II . I Yresaa,e Eyfipeu.e -11
!iCTaTHCTH'IKH nexaaaren, Shrinkage Swelling
il :~ 1~~~jJ~~~jJ~f: i}~}!i ~~;~ . ~},~-[~:1 i~E II
Jlereuna:
n - 6poj nOJ(aTaKa
x-apllTMCTII'IKa cpenaaa
Sn~l - craunapnna .l\CBlljaL\llja
q - KOC<jJIlL\lljCHT aapajauaje
q>i - rpeuncaapllTMCTIl'lKC CPC.l\IlHC
Tafie.na2. CTaTHCTH'IKa ofipaaa sa rpync I-FI6, II-F27, IV-FI1,V-F8
Table 2. Statistical processing for the groups: I-FI6, II-F27, IV-Fl I, V-F8
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Ta6eJIa3. CTafHCTHQKa ofipazta aa rpyne I-E6, II-Ell, Ill-EI8, IV-E3
Table 3. Statistical for the II-Ell, Ill-EI8, IV-E3
I'yeraua
CTaTUCTU'IKU nosasaren,
Statistical parameter
n
x
0,020 0,010 0,010
TZV
Z
61
41,118
14,610
35,53
1,870
Tafiena 4. CTaTHCTHQKa oopaaa sa rpyne I-FI6, II-F27, IV-FII, V-F8
Table 4. Statistical for the ll-F27, IV-Fll, V-F8
C·.·ce.·eccc"cc_
rYCTuHa
TZV
72
0,251
0,030
11,66
0,000
Sn-l
x
.q-
lj)i
CTaTHCTH'IKU nmcaaaren,
Statistical parameter
H3pe3aHI1X 113 crafiana: I-E6, II-Ell, m-E18 11 IV-E3, ,lJ,OK ce y Ta6eJIaMa 211 4 HaJIa3e
nO,lJ,aUI1 aa apcry Paulowniafortuneii, ,lJ,06HjeHH MepelheM enpysera H3crafiana: I-FI6,
Il-F27, IV-FI1 11 V-F8.
fpa<pHKoHH 1-6 npaxasyjy KPHBY pacnonene <ppeKBeHlJ;Hja ,lJ,06HjeHHx nonaraxa,
aa06e BpCTe npsera Haapa,lJ,HjaJIHO HTaHreHUHjaJIHO yresan,e, sa rycrany npsera y an-
COJIyTHO CyBOM crarsy BJIa)l(HOCTH.
4.1. AHaJIH3a pesynrara acrpaacaaan-a
AHaJIH30M cpemsnx Bpe,lJ,HOCTH ,lJ,06HjeHHX nonaraxa MO)l(e ce yTBp,lJ,HTH na noc-
TOjH pa3JII1Ka H3Mel)y csojcrana npsera Paulownia elongata H Paulowniafortuneii. ,ll;a
6H ce yTBp,lJ,HJIO na JII1 je pa3JIHKa y pe3yJITaTHMa nOCJIe,lJ,Hua cnyxajuor pacrypaa,a HJII1
je y naran-y CyllITHHcKa (cHrHH<pI1KaHTHa) pa3JIHKa, 113BpllieHO je recraparse lhHXOBI1X
rycrnna y anCOJIyTHO CyBOM CTaI-bY BJIa)l(HOCTH (po), noxohy Cry,lJ,eHTOBOr r-recra. Pe-
3yJITaTH TeCTa cy nOKa3aJIH na nocrojn Cl1fHH<pI1KaHTHa pa3JIHKa, jep je ,lJ,06HjeHa spen-
HOCT temp=4,195 seha 0,lJ, onrosapajyhaxreopnjcxax Bpe,lJ,HOCTH (t9S=2,000 Ht99= 2,660).
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Diagram 7. Radial, tangential and volumetricshrinkage
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Diagram 8. Density in oven dry condition
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rpa<jJI1KOH 10. 3aBMcHocT panajannor (y.), raurenuajannor (Yt) 11 3anpeMI111CKOr (yz) YTe3aJLa M
rycruae y anconyrao CyBOM cran.y - Paulowniafortuneii
DiagramlO. Dependence of radial (Yr)'tangential (Yt) and volumetric (yz) shrinkage and density in
oven dry condition - Paulowniafortuneii
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BpCTaPaulownia fortuneii noxasyje Bene yreaaa,e H 6y6pelhe on BpCTe Paulow-
nia elongata. Hajseha pa3JIHKa H3Meljy OBe nne HCnHTHBaHe BpCTe je y Ta'IKH 3aCHneHO-
CTH snasasaua, xoja no pe3yJITaTHMa acnaraaaaa aaP. elongata H3HOCH 41,12%, a aa
Pifortuneii 33,84%.
Ilopehea,e cpemsax spennocra HcnHTHBaHHX csojcraaa nayJIOBHHja npcra ca HC-
THM csojcrsaaa npaera cupse, TOnOJIe H6aJI3e npHKa3aHO je aa rpa4>HKoHHMa 7 H8. Ha
lhHMace MO)l{e 3ana3HTH na ,lI,pBO nayJIOBHHje HMa treurro MalhYrycrnay on npsera CMP-
'Ie (469 kg·m-3) H ronone (406 kg·m-3), a sehy O,ll, npsera 6aJI3e (90 kg-m-3), aJIH je no
npOMeHH ,lI,HMeH3HjaCJIH'IHHje npsery 6aJI3e. 3aBHcHocT rycraaenpseray anCOJIyTHO cy-
BOM crarsy BJIa)l{HOCTH Hyresaaa npsera nara je na rpa4>HKoHHMa 9 H 10.
MaJIa CKJIOHOCT HcnHTHBaHHX BpCTa npsera xa yreaarsy H 6y6pelhY naje Moryn-
HOCT lhHXOBor xopaurhea,a sa H3pa,!J,Y pesanerpahe xoja 6Hce KOpHCTHJIa sa napany npo-
H3BO,ll,a KOjH HHCy H3JIO)l{eHH BenHM orrrepehen.nva TOKOM excnnoarauaje. Mehyrara, ua
OCHOBy OBHX pesynrara acrpaxnsan,a HeMO)l{e ce YTBp,ll,HTH CKJIOHOCT OBHX BpCTa npe-
Ma4>opMHpalhy TeH3HOHor npsera (nojanrsyje ce y BeneM 06HMY KO,ll, 6p30pacrynHx BpC-
TaH nO,ll,JIO)l{HO je ,lI,e4>opMaUHjaMa), araj nonaraxje on nocefiae Ba)l{HOCTH saynorpeoy
npeaera y 4>HHaJIHOj npepa,ll,H*.
5. 3AKJLyqAK
Ilorpazosa sa ,lI,pBeTOM, xao MaTepHjaJIOM, CBaKe ronuae je CBe seha. To naxrehe
rrorpeoy yaohen.a y npoasnozusy fipaopacryhnx HOBHX spcra npseha HpaUHOHaJIHO KO-
paurhea,e paCnOJIO)l{HBHX ,lI,pBHHX pecypca. Y TOM CMHCJIy ,lI,06HjeHH nenana 0 CBOjCTBH-
Manpsera nayJIOBHHje nonyurrajy acrpaxcaaarseMorynHOCTH ynorpefie iseaornpsera y
MeXaHH'IKoj H xeMHjcKoj HH,!J,YCTpHjH sa npepany npsera,
,[(pyrHM pe'lHMa, HHTerpaJIHOM - KOM6HHOBaHOM MeXaHHl.fKOM H xeMHjcKoM npe-
panoa apaera, ya nourrosaa,e eCTeTCKHX, KOHCTpyKTHBHHX H 4>yHKUHOHaJIHHX csojcrasa
npoassona, Moryne je aaha eKOHOMCKH npocrop sapaUHOHaJIHy npepany HBpCTa npnera
MalhHX MeXaHH'IKHX caojcrasa on y06H'IajeHHX. K0H3epBaTHBH3MY O,ll,aBHO HeMa MeCTa
y MHOrHM ,lI,eJIaTHOCTHMa JbY,ll,CKOr CTBapaJIIIITBa, na HH y IIIyMapcTBy Hnpepamr npsera,
360r'rora HaCTaBaK sa HcnHTHBalhY caojcrasa HMorynHocTHnpnaeae oaor npsera CMa-
TpaMO HHTepecaHTHHM, ya HCTOBpeMeHH rpancoep H npOBepy, y HallIHM yCJIOBHMa, pe-
3yJITaTa HCTpa)l{HBalha 3eMaJDa xoje, y OBOj 06JIaCTH, HMajyBHIIIe HCKYCTBa.
* flpHJIHKOM MepelbaaKcHjaJIHHX ,llHMeH3Hja enpysera y CHpOBOM cratsy BJIIDKHOCTH, ,llOlJlJIO je ,1\0
nonasaaa snaxaaaua aa nonpesnou rrpecexy, lJlTO je BepOBaTHO aa pe3yJITaT HMaJIO Belie spen-
HOCTH yresan,a H 6y6pelba on OqeKHBaHHX.
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THE RESEARCH OF SOME PHYSICAL PROPERTIES OF WOOD PAULOWNIA
ELONGATA AND PAULOWNIA FORTUNElI
Summary
The study results show that the density of Paulownia elongata wood is 238, and Paulown-
iafortuneii 274 kg·m-3, in oven drycondition. Studentt-test determineda significantdifferencebe-
tween the densities of these wood species. The density of these two species is significantly lower
than the density of our native species, poplar and fir. The shrinkage of Paulownia elongata wood
is inradial direction 2.567, tangentiaI4.815%. The shrinkageof Paulowniafortuneii wood is 2.537
and 4.785% respectively.
The comparison of study results for these species with the respective results of our native
wood species shows that Paulownia wood can be used for the construction elements of wood prod-
ucts which are not subject to great loads during exploitation.
As Paulownia wood has low density,and probably forms tension wood, it would be useful
to investigate the potential wood distortions and other deformations.
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